
DESCRIPTION

Title of Invention: METHOD FOR PRODUCING CD3-POSITIVE CELL

[Technical Field]

[0001]

5 The present invention relates to a production method or

an expansion culture method of CD3-positive cells (or CD3-

positive CD197-positive cells), including a step of culturing

CD3-positive cells in the presence of a CD3/TCR complex agonist,

fibronectin or a variant thereof, and a CD30 agonist, and a kit

10 for expansion culture of CD3-positive cells. The present

invention also relates to a method for maintaining CD3-positive

cells as CD3-positive CD197-positive cells, including a step of

stimulating a CD30 signal in the CD3-positive cells, and a kit

for maintaining CD3-positive cells as CD3-positive CD197-

15 positive cells.
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[0002]

(Background of the Invention)

Immunotherapy has been clarified to show a strong life-

prolonging effect even on cancers for which conventional

treatments are not effective and is becoming a leading therapy

in cancer treatment. CART therapy including transfer of

autologous T cells transfected with anti-CD19 chimeric antigen

receptor (CAR) gene shows a high complete remission rate for B

cell malignancies, and the FDA approved two CART therapies for

B-cell acute lymphoblastic leukemia and diffuse large B-cell

lymphoma in 2017. In addition, many clinical trials are

underway for TCR-T cell therapy in which a T cell receptor

(TCR) gene that recognizes cancer cell antigen is introduced.

While these genetically-modified T cell therapies using

patients' own (self) Tcells show extremely superior clinical

results, they involve transport, gene modification, cell

culture, and the like of T cells. Such complicated processes

requiring several weeks or more make suppression of costs and

quality control difficult. Moreover, since they lead to the

35 loss of treatment opportunities for patients with fast-growing
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cancer, the development of an off-the-shelf allogenic T cell

therapy is strongly demanded. As a method for expansion

culture of T cells collected from patients, a method for

producing CD8-positive Tc1 lymphocytes or CD8-positive Tc2

5 lymphocytes by contacting a T cell population with an anti-CD3

agonist antibody and an anti-CD30 agonist antibody (patent

document 1), a method for expansion culture of tumor-specific т

cells by obtaining a T cell population from a cancer patient

and contacting the T cell population with an anti-CD3 agonist

10 antibody, an anti-CD28 antibody, and a VEGF inhibitor (patent

document 2) have been reported so far. However, T cells

derived from healthy donor or patients have limited

proliferative capacity, and the number of genetically modified

T cells that can be produced from T cells that can be recovered

15 by a single apheresis is limited. In addition, it has been

20

25

reported that expansion culture of T cells by TCR stimulation

causes a transient increase in the expression of CCR7 (CD197),

which is a cell surface marker of naive cells and memory T

cells, followed by disappearance within several days thereafter

(non-patent document 1). In addition, it has been reported

that being a memory T cell (“T cell persistence") is important

for in vivo antitumor activity, and that a high in vivo

antitumor effect was observed by increasing the number of CART

cells to be administered, which is a memory T cell (non-patent

document 2). Therefore, low CD197 expression in the cell

population obtained by expansion culture of T cells was not

suitable for cancer treatment.

[0003]

On the other hand, since T cells differentiated from

30 pluripotent stem cells such as iPS cell, ES cell, and the like

(differentiated T cells) are made from pluripotent stem cells

that can theoretically proliferate infinitely, modified T cells

can be produced infinitely in theory. However, a method for

expansion culture of iPS cells while maintaining pluripotency

35 requires high cost and involves technical difficulties.
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Therefore, a method for obtaining differentiated T cells,

particularly CD197-positive T cells, by proliferating a large

number of iPS cells has a limitation. As a result, another

approach to obtain a large number of T cells, particularly

CD197-positive T cells, has been demanded.

[Document List]

[Patent documents]

[0004]

patent document 1: WO 2003/038062

10 patent document 2: US-A-2014/0255368
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[Non-patent document]

[0005]

non-patent document 1: Sallusto et al., Eur. J. Immunol. vol.

29, 2037-2045, 1999

non-patent document 2: Kaartinen et al., Cytotherapy vol. 19,

689-702, 2017

[Summary of Invention]

[Technical Problem]

[0006]

The present invention aims to stably supply

differentiated T cells, particularly CD197-positive T cells,

and provides a production method, an expansion culture method,

and a kit for expansion culture of CD3-positive cells with a T

cell marker CD3 expressed on a cell membrane. Another object

of the present invention is to provide a method for maintaining

CD197-positive T cells and a kit for maintaining CD197-positive

T cells.

[Solution to Problem]

[0007]

The present inventors have conducted intensive studies in

an attempt to achieve the objects and found that CD8-positive T

cells obtained from iPS cells transfected with TCR gene (iPS

cell-derived CD8-positive T cells) can be efficiently

proliferated by culturing the T cells in a medium containing an

anti-CD30 agonist antibody on a culture container in which
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anti-CD3 agonist antibody and RetroNectin (registered trade

mark) are immobilized. Furthermore, they have confirmed that

the proliferation efficiency of the T cells and the antigen-

specific cytotoxic activity are not affected even when the iPS

cell-derived CD8-positive T cells are repeatedly proliferated

by the culture method. In addition, they have found that, when

the iPS cell-derived CD8-positive T cells are cultured using an

anti-CD30 agonist antibody, the expression rate of CD197

becomes high as compared to the non-use of the anti-CD30

agonist antibody and the proliferated T cells are present as

central memory T cells. Similar to the iPS cell-derived CD8-

positive T cells, moreover, human peripheral blood-derived CD8-

positive T cells and iPS cell-derived CD8-positive T cells

transfected with anti-CD19-CAR gene (iPS cell-derived anti-

15 CD19-CART cells) could also be proliferated efficiently by

adding an anti-CD30 agonist antibody to the medium on a culture

container in which anti-CD3 agonist antibody/RetroNectin

(registered trade mark) are immobilized. Furthermore, they

have found that when the human peripheral blood-derived CD8-

20 positive T cells or the iPS cell-derived anti-CD19-CART cells

are cultured using an anti-CD30 agonist antibody, the

expression of CD197 is maintained for a long term and the human

peripheral blood-derived CD8-positive T cells can survive in

vivo for a long term as compared to the non-use of the anti-

25 CD30 agonist antibody. Based on the above findings, they have

completed the present invention.

[0008[

Accordingly, the present invention provides the following.

[1] A method for producing a CD3-positive cell, comprising step

30 (I) of culturing the CD3-positive cell in the presence of a

CD3/TCR complex agonist, fibronectin or a variant thereof, and

CD30a agonist.

[2] The method of [1], further comprising step (II) of

culturing the CD3-positive cell cultured in step (I) in the

35 absence of a CD3/TCR complex agonist and fibronectin or a
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variant thereof, and in the presence of a CD30 agonist.

[3] The method of [1] or [2], wherein the CD3-positive cell is

derived from a pluripotent stem cell.

[4] The method of [3], wherein the pluripotent stem cell is an

iPS cell.

[5] The method of any one of [1] to [4], wherein the CD3-

positive cell is a chimeric antigen receptor-expressing CD3-

positive cell.

[6] The method of any one of [1] to [5], wherein the CD3-

10 positive cell is a CD3-positive CD8-positive cell.
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[7] The method of [6], wherein the CD3-positive CD8-positive

cell is a CD3-positive CD8-positive CD4-negative cell.

[8] The method of any one of [1] to [7], wherein the CD3-

positive cell is a yTCR-positive and/or õTCR-positive cell.

[9] The method of any one of [1] to [8], wherein the CD3/TCR

complex agonist is a CD3 agonist and/or a TCR agonist.

[10] The method of [9], wherein the CD3 agonist is an anti-CD3

agonist antibody or a binding fragment thereof.

[11] The method of [10], wherein the anti-CD3 agonist antibody

or a binding fragment thereof is an anti-CD3 agonist antibody

or a binding fragment thereof produced from UCHT1 clone.

[12] The method of [9], wherein the TCR agonist is at least one

selected from the group consisting of an anti-TCR antibody or a

binding fragment thereof, an HLA/peptide complex or a multimer

thereof, and an HLA/superantigen complex or a multimer thereof.

[13] The method of [10] or [11], wherein the anti-CD3 agonist

antibody or a binding fragment thereof is immobilized on a

culture container.

[14] The method of [13], wherein the anti-CD3 agonist antibody

30 or a binding fragment thereof is immobilized by contacting 1

ng/ml - 50000 ng/ml of the anti-CD3 agonist antibody or a

binding fragment thereof with the culture container.

[15] The method of any one of [1] to [14], wherein the

fibronectin or a variant thereof is RetroNectin (registered

35 trade mark).
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[16] The method of [15], wherein the RetroNectin (registered

trade mark) is immobilized on the culture container.

[17] The method of [16], wherein the RetroNectin (registered

trade mark) is immobilized by contacting 1 - 150 µg/mL of the

5 RetroNectin trade mark) with the culture container.(registered

[18] The method of any one of [1] to [17], wherein the CD30

agonist is at least one selected from the group consisting of

an anti-CD30 agonist antibody or a binding fragment thereof and

a CD30 ligand or a binding fragment thereof.

[19] The method of [18], wherein the anti-CD30 agonist antibody

or a binding fragment thereof is contained in the medium.

[20] The method of [19], wherein a concentration of the anti-

CD30 agonist antibody or a binding fragment thereof in the

medium of 1 ng/ml - 1000 ng/ml.

15 [21] The method of any one of [1] to [20], wherein the medium

comprises at least one selected from IL-7, IL-15, IL-18 and IL-

21.

[22] The method of [21], wherein the medium comprises IL-7, IL-

15, IL-18 and IL-21.

20 [23] The method of [21] or [22], wherein the medium further

comprises TL1A and/or IL-12.

25

30

[24] The method of any one of [1] to [23], wherein the CD3-

positive cell produced is further CD197-positive.

[25] A CD3-positive cell obtained by the method of any one of

[1] to [24].

[26] A method for expansion culture of a CD3-positive cell,

comprising a step of culturing the CD3-positive cell in the

presence of a CD3/TCR complex agonist, fibronectin or a variant

thereof, and a CD30 agonist.

[27] A kit for expansion culture of a CD3-positive cell,

comprising the following:

(1) a culture container in which a CD3/TCR complex agonist, and

fibronectin or a variant thereof are immobilized, and

(2) a medium comprising a CD30 agonist.

35 [28] A method for maintaining a CD3-positive cell as a CD3-
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positive CD197-positive cell, comprising a step of stimulating

a CD30 signal in the CD3-positive cell.

[29] The method of [28], wherein the CD3-positive cell is a

CD3-positive CD8-positive cell.

[30] The method of [29], wherein the CD3-positive CD8-positive

cell is a CD3-positive CD8-positive CD4-negative cell.

[31] The method of any one of [28] to [30], wherein the medium

used in the step of stimulation comprises at least one selected

from IL-7, IL-15, IL-18 and IL-21.

10 [32] The method of [31], wherein the medium used in the step of

stimulation comprises IL-7, IL-15, IL-18 and IL-21.

[33] The method of [31] or [32], wherein the medium used in the

step of stimulation further comprises TL1A and/or IL-12.

[34] A kit for maintaining a CD3-positive cell as a CD3-

15 positive CD197-positive cell, comprising a CD30 agonist.

[35] A chimeric antigen receptor comprising an antigen binding

domain, a transmembrane domain and an intracellular signal

transduction domain, wherein the intracellular signal

transduction domain comprises a CD30 intracellular signal

20 transduction domain or a mutant thereof.

25

[36] A nucleic acid comprising a polynucleotide encoding the

chimeric antigen receptor of [35].

[37] A chimeric antigen receptor expression vector comprising

the nucleic acid of [36].

[38] A chimeric antigen receptor-expressing cell comprising the

chimeric antigen receptor expression vector of [37].

[39] The cell of [38], wherein the chimeric antigen receptor

expression cell is a CD3-positive cell.

[40] A medicament comprising the cell of [38] or [39].

30 [41] The medicament of [40] for use in the prophylaxis or

treatment of a tumor expressing an antigen recognized by the

chimeric antigen receptor of [35].

35

[42] An agent for killing a cell expressing an antigen

recognized by the chimeric antigen receptor of [35], wherein

the agent comprises the cell of [38] or [39].
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[43] The cell of [38] or [39] for use in the prophylaxis or

treatment of a tumor expressing an antigen recognized by the

chimeric antigen receptor of [35].

[44] Use of the cell of [38] or [39] in producing an agent for

the prophylaxis or treatment of a tumor expressing an antigen

recognized by the chimeric antigen receptor of [35].

[45] A method for preventing or treating a tumor expressing an

antigen recognized by the chimeric antigen receptor of [35],

comprising administering the cell of [38] or [39].

10 [Advantageous Effects of Invention]

]9000[

T cells can be efficiently produced or expansion cultured

by culturing CD3-positive cells in the presence of a CD3/TCR

complex agonist, fibronectin or a variant thereof, and a CD30

15 agonist. In addition, since the CD3-positive cells produced or

expansion cultured by the above-mentioned culture are CD197-

positive cells, long-term efficacy is expected when the cells

are used for genetically modified T cell therapy. In addition,

CD3-positive cells can be maintained for a long term as CD197-

20 positive cells by stimulating the CD30 signal of the cells.

[Brief Description of Drawings]

25

[0010]

Fig. 1 shows concentrations suitable for immobilizing

anti-CD3 agonist antibody and RetroNectin (registered trade

mark) as measured by the ELISA method.

Fig. 2 shows iPSC-derived T cell counts (measured by the

ATP amount) 12 days after stimulation with immobilized anti-CD3

agonist antibody/RetroNectin (registered trade mark).

Fig. 3 shows proliferation curves of iPSC-derived T cells

30 stimulated with immobilized anti-CD3 agonist

35

antibody/RetroNectin (registered trade mark) or anti-CD3/CD28

beads. The vertical axis shows cell counts, and the horizontal

axis shows the number of days elapsed from the day when the

above-mentioned stimulation was started.

Fig. 4 shows proliferation curves of iPSC-derived T cells
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for each number of stimulations with immobilized anti-CDЗ

agonist antibody/RetroNectin (registered trade mark).

Fig. 5 shows the antigen-specific cytotoxic activity of

iPSC-derived T cells proliferated by stimulation with

immobilized anti-CD3 agonist antibody/RetroNectin (registered

trade mark).

Fig. 6 shows promoted proliferation of iPSC-derived T

cells stimulated with immobilized anti-CD3 agonist

antibody/RetroNectin (registered trade mark) by the addition

an anti-CD30 agonist antibody. The vertical axis shows cell

counts, and the horizontal axis shows the number of days

elapsed from the day when the above-mentioned stimulation was

started.

Fig. 7 shows the proliferation curves of iPSC-derived T

cells that underwent a proliferation test in which the iPSC-

derived T cells were stimulated (first stimulation) with

immobilized anti-CD3 agonist antibody/RetroNectin (registered

trade mark), or immobilized anti-CD3 agonist

of

antibody/RetroNectin (registered trade mark) and anti-CD30

agonist antibody, and then the same stimulation (second

stimulation) again after the completion of the test. The

vertical axis shows cell counts, and the horizontal axis shows

the number of days elapsed from the day when the above-

mentioned second stimulation was started.

theFig. 8 shows the expression of CD197 and CD45RA on

cell membrane surface of iPSC-derived T cells 7 days after

stimulation with immobilized anti-CD3 agonist

antibody/RetroNectin (registered trade mark), or immobilized

anti-CD3 agonist antibody/RetroNectin (registered trade mark)

and anti-CD30 agonist antibody.

Fig. 9 shows the antigen-specific cytotoxic activity of

iPSC-derived T cells proliferated by stimulation with

immobilized anti-CD3 agonist antibody/RetroNectin (registered

trade mark) and anti-CD30 agonist antibody.

Fig. 10 shows proliferation curves of human peripheral

9



blood-derived CD8-positive T cells stimulated with immobilized

anti-CD3 agonist antibody/RetroNectin (registered trade mark),

or immobilized anti-CD3 agonist antibody/RetroNectin

(registered trade mark) and anti-CD30 agonist antibody. The

5 vertical axis shows cell counts, and the horizontal axis shows

the number of days elapsed from the day when the above-

mentioned stimulation was started.

Fig. 11 shows the expression of CD197 on the cell

membrane surface of human peripheral blood-derived CD8-positive

10 T cells after stimulation with anti-CD3/CD28 beads containing

various ILs and anti-CD30 antibody.

Fig. 12 shows the number of human CD8-positive T cells

surviving in the blood, spleen and bone marrow of irradiated

immunodeficient mice 4 weeks after intravenous transplantation

15 of human peripheral blood-derived CD8-positive T cells after

stimulation with anti-CD3/CD28 beads containing various ILs and

anti-CD30 antibody.

Fig. 13 shows proliferation curves of iPS cell-derived T

cells (iPS-T) and iPS cell-derived anti-CD19-CART cells (iPS-

20 CART anti-CD19) stimulated with immobilized anti-CD3 agonist

antibody/RetroNectin (registered trade mark) and anti-CD30

agonist antibody. The vertical axis shows cell counts, and the

horizontal axis shows the number of days elapsed from the day

when the above-mentioned stimulation was started.

25 Fig. 14 shows proliferation curves of iPS cell-derived

anti-CD19-CART cells stimulated with immobilized anti-CD3

agonist antibody/RetroNectin (registered trade mark), or

immobilized anti-CD3 agonist antibody/RetroNectin (registered

trade mark) and anti-CD30 agonist antibody. The vertical axis

30 shows cell counts, and the horizontal axis shows the number of

days elapsed from the day when the above-mentioned stimulation

was started.

35

Fig. 15 shows the expression of CD197 on the cell

membrane surface of iPS cell-derived anti-CD19-CART cells

stimulated with immobilized anti-CD3 agonist

10
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antibody/RetroNectin (registered trade mark), or immobilized

anti-CD3 agonist antibody/RetroNectin (registered trade mark)

and anti-CD30 agonist antibody.

Fig. 16 shows the cytotoxic activity, against CD19-

5 expressing Raji cells, of iPS cell-derived anti-CD19-CART cells

stimulated with immobilized anti-CD3 agonist

antibody/RetroNectin (registered trade mark) by the addition of

anti-CD30 agonist antibody.

Fig. 17 shows the cytotoxic activity, against CD19-

expressing Raji cells, of iPS cell-derived anti-CD19-CART cells

(iCD19-CD30-CART) containing a CD30-derived intracellular

domain.

Fig. 18 shows cell proliferation of yõT cells (iyõT

cells) differentiated from non-T cell-derived iPS cells and

15 stimulated with immobilized anti-CD3 agonist

antibody/RetroNectin (registered trade mark) by the addition of

anti-CD30 agonist antibody. The vertical axis shows the cell

proliferation ratio, and the horizontal axis shows the number

of days elapsed from the day when the above-mentioned

20 stimulation was started.

25

Fig. 19 shows cell proliferation of anti-CD19-CARYōT

cells (iCARүõT cells) stimulated with immobilized anti-CD3

agonist antibody/RetroNectin (registered trade mark) by the

addition of anti-CD30 agonist antibody. The vertical axis

shows cell counts, and the horizontal axis shows the number of

days elapsed from the day when the above-mentioned stimulation

was started.

Fig. 20 shows the antigen-specific cytotoxic activity of

iCD19CAR/IL-15үõT cells proliferated by stimulation with

30 immobilized anti-CD3 agonist antibody/RetroNectin (registered

trade mark).

35

Fig. 21 shows the effect of increasing the survival days

of human CD19-expressing tumor-bearing mice by iCD19CAR/IL-

15үбТ сells proliferated by stimulation with immobilized anti-

CD3 agonist antibody/RetroNectin (registered trade mark).
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Fig. 22 shows the antitumor effect of iCD19CAR/IL-15аßT

cells proliferated by stimulation with immobilized anti-CD3

agonist antibody/RetroNectin (registered trade mark).

23 shows the concentration suitable forFig. immobilizing

anti-CD3 agonist antibody (UCHT1) and RetroNectin (registered

trade mark) as measured by the ELISA method.

Fig. 24 shows the proliferation rate of iPSC-derived T

cells 13 days after stimulation with immobilized anti-CD3

agonist antibody (UCHT1) /RetroNectin (registered trade mark)

10 and anti-CD30 agonist antibody.

15

20

[0011]

(Detailed Description of the Invention)

In the present specification, the “gene expression"

encompasses both the synthesis of mRNA from a specific

nucleotide sequence of the gene (also referred to as

transcription or mRNA expression) and the synthesis of protein

based on the information of the mRNA (also referred to as

translation or protein expression). Unless otherwise specified,

the "gene expression" or simple "expression" means expression

of protein.

[0012]

In the present specification, "positive" means that a

protein or mRNA is expressed in an amount detectable by a

method known in the art. Protein can be detected by an

25 immunological assay using an antibody, such as ELISA method,

immunostaining method, Western blot method, and flow cytometry.

In addition, a reporter protein is expressed together with the

protein, and the target protein may be detected by detecting

the reporter protein. In addition, the of a proteinpresence

30 can be detected by detecting the function of the protein (e.g.,

when the protein is a transcription factor, a gene whose

expression is controlled by the protein is detected, and when

the protein is an enzyme, a substrate or a product catalyzed by

the protein is detected, and the like). mRNA can be detected

35 by, for example, nucleic acid amplification method and/or

12
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nucleic acid detection method such as RT-PCR, microarray,

biochip, RNAseq and the like.

[0013]

In the present specification, “negative“ means that the

5 expression level of the protein or mRNA is less than the lower

limit of detection by all or any of the above-mentioned known

methods. The lower limit of detection of protein or mRNA

expression may vary depending on each method.

[0014]

In the present specification, the "culture" refers to

maintaining, proliferating (growing) and/or differentiating

cells in an in vitro environment. "Culturing" means

maintaining, proliferating (growing) and/or differentiating

cells extra-tissue or ex-vivo, for example, in a cell culture

dish or flask.

[0015]

In the present specification, the "expansion culture"

means culturing for the purpose of proliferating a desired cell

population and increasing the cell number. The increase in

20 cell number may be achieved by increasing the number of cells

by proliferation to exceed the decrease in number by death, and

it does not require proliferation of all cells in the cell

population. The increase in the cell number may be 1.1 times,

1.2 times, 1.5 times, 2 times, 3 times, 4 times, 5 times, 6

25 times, 7 times, 8 times, 9 times, 10 times, 15 times, 20 times,

30 times, 40 times, 50 times, 100 times, 300 times, 500 times,

1,000 times, 3,000 times, 5,000 times, 10,000 times, 100,000

times, or not less than 1,000,000 times, compared to that

before the start of expansion culture.

30 [0016]

35

In the present specification, "stimulation" means that

certain substance binds to various receptors and the like to

activate a signal pathway at the downstream thereof.

[0017]

In the present specification, "enrich" refers to

13
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increasing the amount of a specific constituent component in a

composition such as cell composition and the like, and

"enriched" refers to a cell population in which, when used to

explain a cell composition, for example, cell population, the

amount of a specific constituent component has increased as

compared to the proportion of such constituent component in the

cell population before the enrichment. For example, a

composition such as a cell population and the like can be

enriched with respect to a target cell type, and therefore, the

10 proportion of the target cell type increases as compared to

that of the target cell present in the cell population before

enrichment. The cell population can also be enriched with

respect to a target cell type by cell selection or a screening

method known in the art. The cell population can also be

15 enriched by the specific selection or screening process

described in the present specification. In specific

embodiments of the present invention, at least 20%, 30%, 40%,

50%, 60%, 70%, 80%, 85%, 90%, 95%, 97%, 98% or 99% of the

cell is enriched method fortarget population

20 the target cell population.

25

30

35

[0018]

by a enriching

In the present specification, the "cell population" means

two or more cells of the same type or different types. The

"cell population" also means a mass of cells of the same type

or different types.

[0019]

The present invention provides a production method or an

expansion culture method of CD3-positive cells, including a

step of culturing CD3-positive cells in the presence of a

CD3/TCR complex agonist, fibronectin or a variant thereof, and

a CD30 agonist (hereinafter sometimes to be referred to as the

production method or expansion culture method of the present

invention).

The CD3/TCR complex and CD30 can be respectively

stimulated with a CD3/TCR complex agonist and a CD30 agonist.

14
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[0020]

In the production method or expansion culture method of

the present invention, the CD3-positive cell to be cultured is

not particularly limited as long as it expresses CD3 on the

5 cell membrane. The CD3-positive cell is preferably a CD3-

positive CD8-positive cell (CD3-positive CD8-positive CD4-

positive cell or CD3-positive CD8-positive CD4-negative cell),

more preferably, a CD3-positive CD8-positive CD4-negative cell.

Another preferred CD3-positive cell is, for example, a CD3-

positive CD4-positive cell (CD3-positive CD4-positive CD8-

positive cell or a CD3-positive CD4-positive CD8-negative cell).

The CD3-positive cell to be cultured by the production

method or expansion culture method of the present invention may

be CD30-positive before culture, or differentiated to be CD30-

15 positive during culture. Therefore, when the CD3-positive cell

is CD30-positive before culture, the CD3-positive cell is

preferably a CD3-positive CD8-positive CD30-positive cell (CD3-

positive CD8-positive CD4-positive CD30-positive cell or CD3-

positive CD8-positive CD4-negative CD30-positive cell), more

20 preferably, a CD3-positive CD8-positive CD4-negative CD30-

positive cell. Another preferred CD3-positive cell is, for

example, a CD3-positive CD4-positive CD30-positive cell (CD3-

positive CD4-positive CD8-positive CD30-positive cel1 or CD3-

positive CD4-positive CD8-negative CD30-positive cell).

25 [0021]

The CD3-positive cell obtained by production or expansion

culture by the production method or expansion culture method of

the present invention is not particularly limited as long as it

expresses CD3 on the cell membrane, and may be, for example, a

30 cell similar to the CD3-positive cell cultured in the

production method or expansion culture method of the present

invention. The CD3-positive cell after the production or

expansion culture is preferably CD197-positive. The CD3-

positive cell after the production or expansion culture is

35 further CD197-positive, the cell is specifically a CD3-positive

15
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CD8-positive CD197-positive cell (CD3-positive CD8-positive

CD4-positive CD197-positive cell or CD3-positive CD8-positive

CD4-negative CD197-positive cell), more preferably, a CD3-

positive CD8-positive CD4-negative CD197-positive cell.

Alternatively, the cell is a CD3-positive CD4-positive CD30-

positive CD197-positive cell (CD3-positive CD4-positive CD8-

positive CD30-positive CD197-positive cell or CD3-positive CD4-

positive CD8-negative CD30-positive CD197-positive cell).

Among the CD3-positive cells, since the CD197-positive cell is

classified into stem cell memory T cell or central memory T

cell according to the presence or absence of CD45RA expression,

and has high self-proliferation ability that can supply

effector T it is suitablecells, for anti-tumor immunity.

The CD3-positive cell after the production or expansion

15 culture is further preferably CD197-positive CD45RA-negative.

When the CD3-positive cell after the production or expansion

culture is further CD197-positive CD45RA-negative, the cell is

specifically a CD3-positive CD8-positive CD197-positive CD45RA-

negative cell (CD3-positive CD8-positive CD4-positive CD197-

20 positive CD45RA-negative cell or CD3-positive CD8-positive CD4-

negative CD197-positive CD45RA-negative cell), more preferably,

a CD3-positive CD8-positive CD4-negative CD197-positive CD45RA-

negative cell. Alternatively, the cell is a CD3-positive CD4-

positive CD30-positive CD197-positive CD45RA-negative cell

25 (CD3-positive CD4-positive CD8-positive CD30-positive CD197-

positive CD45RA-negative cell or CD3-positive CD4-positive CD8-

negative CD30-positive CD197-positive CD45RA-negative cell).

Among the CD3-positive cells, the CD197-positive CD45RA-

negative cell is also particularly called a central memory т

30 cell.

[0022]

35

CD3 is a molecule that is expressed during the maturation

process of T cells, forms a larger complex (CD3/TCR complex)

with the T cell receptor (TCR), and is also known as a T cell

marker. It is a complex of 4 types of polypeptides of Y, d,

16

13



and chains. The TCR that forms a complex with CD3 is a

molecule that transmits a signal into T cells, and examples

include a dimer composed of two out of a chain (TCRa), ẞ chain

(TCRB), y chain (TCRY), and 5 chain (TCRō), a heterodimer

5 (aßTCR) composed of TCRa and TCRẞ, a heterodimer (үõTCR)

composed of TCRY and TCRS, and homo dimer composed of the same

TCR chains. Like CD3, CD8 is expressed in vivo during the

maturation process of T cells and is expressed together with

CD4 in the early stages of maturation, but only the expression

10 of CD4 is lost along with the differentiation into cytotoxic T

cells. CD8 is a molecule that functions as a co-receptor of

the CD3/TCR complex and recognizes MHC class I/antigen peptide,

and is a homodimer consisting of a-chain polypeptides or a

heterodimer consisting of two types of polypeptides of a- and

15

20

ẞ-chains. CD4 is expressed in vivo together with CD8 in the

early stages of T cell maturation, but only CD8 expression is

lost along with differentiates into helper T cells. Like CD8,

CD4 also functions as a co-receptor of the CD3/TCR complex, but

unlike CD8, it is a molecule that recognizes MHC class

II/antigen peptide. CD30 is known as a molecule expressed in

activated lymphocytes (T cells and B cells), has 6 cystein-rich

pseudo-repeat motifs as extracellular domains, and has, as

intracellular domain, a TNF receptor-related factor (TRAF)

binding sequence that stimulates NFKB signal. CD197 and CD45RA

25 are used as marker molecules for distinguishing, in T cells,

naive T cell or stem cell memory T cell (CD197-positive,

CD45RA-positive), central memory T cell (CD197-positive,

CD45RA-negative), effector memory T cell (CD197-negative,

CD45RA-negative), and effector T cell (CD197-negative, CD45RA-

30 positive).

[0023]

35

In the production method or expansion culture method of

the present invention, the CD3-positive cells to be cultured

may be cells collected from a mammal or cells obtained by

differentiating pluripotent stem cells. Preferred are cells

17



5

10

obtained by differentiating pluripotent stem cells.

[0024]

When the CD3-positive cells are collected from a mammal,

the cells can be isolated and collected, for example, by

collecting peripheral blood mononuclear cells (PBMC) from the

mammal by apheresis, and then using anti-CD3 antibody column,

density gradient centrifugation method and the like. Mammals

for collecting CD3-positive cells include humans and animals

other than human (e.g., dog, cat, mouse, rat, hamster, guinea

pig, rabbit, swine, bovine, goat, horse, sheep, monkey etc.),

and human is preferable.

[0025]

When the CD3-positive cell is a cell obtained by

differentiation of pluripotent stem cells, the pluripotent stem

15 cell include embryonic stem cell (ES cell), induced pluripotent

stem cell (iPS cell), embryonal carcinoma cell (EC cell), and

embryonic germ cell (EG cell). Preferred is ES cell or iPS

cell (more preferred is human iPS cell).

20

[0026]

When the pluripotent stem cell is an ES cell, it can be

produced by a method known per se. Examples of the production

method of ES cell include, but are not limited to, a method of

culturing an inner cell mass at the blastocyst stage of a

mammal (see, for example, Manipulating the Mouse Embryo: A

25 Laboratory Manual, Second Edition, Cold Spring Harbor

Laboratory Press (1994)), and a method of culturing early

embryo produced by somatic cell nuclear transfer (Wilmut et al.,

Nature, 385, 810(1997); Cibelli et al., Science, 280,

1256 (1998); Akira Iriya et al., Protein Nucleic Acid Enzyme, 44,

30 892 (1999); Baguisi et al., Nature Biotechnology, 17, 456(1999);

Wakayama et al., Nature, 394, 369(1998); Wakayama et al.,

Nature Genetics, 22, 127(1999); Wakayama et al., Proc. Natl.

Acad. Sci. USA, 96, 14984(1999); RideoutIII et al., Nature

Genetics, 24, 109(2000)) and the like. ES cells can be

obtained from a predetermined institution, and can also be35

18



purchased as a commercial product. For example, human ES cell

lines H1, Н7, H9, H13 and H14 are available from WiCell

Research Institute in the United States, human ES cell lines

HES1 - 6 are available from ES Cell International in Australia,

5 human ES cell lines SA002, SA181 and SA611 are available from

Cellartis AB in Sweden, human ES cell lines HUES1 - 17 are

available from HUES Cell Facility in the United States, human

ES cell lines KhES-1 - KhES-5 are available from the Institute

for Frontier Life and Medical Sciences, Kyoto University, and

10 human ES cell lines SEES1 - SEES7 are available from the

National Center for Child Health and Development. When ES cell

is produced by somatic cell nuclear transfer, the type of

somatic cells and the source for collecting somatic cells are

the same as those in the production of iPS cells described

15 below.

20

[0027]

When the pluripotent stem cell is an iPS cell, the iPS

cell can be produced by introducing a nuclear reprogramming

substance into the somatic cell. The somatic cells that can be

used as a starting material for producing iPS cells may be any

cell other than germ cells derived from mammals (e.g., mouse or

human). Examples include keratinizing epithelial cells (e.g.,

keratinized epidermal cell), mucosal epithelial cells (e.g.,

epithelial cell on tongue surface layer), exocrine gland

25 epithelial cells (e.g., mammary cell), hormone secretory cells

(e.g., adrenal medulla cell), metabolic/storage cells (e.g.,

hepatocyte), luminal epithelial cells that constitute the

interface (e.g., type I alveolar cell), vascularluminal

epithelial cells vascular endothelial cell), ciliated

30

(e.g.,

cells with transporting capacity (e.g., airway epithelial cell),

extracellular matrix secretion cells (e.g., fibroblast),

contractile cells (e.g., smooth muscle cell), blood and immune

system cells (e.g., T lymphocyte), cells relating to sensor

(e.g., rod cell), autonomic nervous system neurons (e.g.,

35 cholinergic neuron), sensory organ and peripheral neuron-

19













































































































































































                         SEQUENCE LISTING

<110>  KYOTO UNIVERSITY
       TAKEDA PHARMACEUTICAL COMPANY LIMITED
 
<120>  A method of producing CD3-positive cells

<130>  092932

<150>  JP 2018-151580
<151>  2018-08-10

<150>  JP 2019-042666
<151>  2019-03-08

<150>  JP 2019-117878
<151>  2019-06-25

<160>  24    

<170>  PatentIn version 3.5

<210>  1
<211>  9
<212>  PRT
<213>  Homo sapiens

<400>  1

Arg Met Phe Pro Asn Ala Pro Tyr Leu 
1               5                   

<210>  2
<211>  9
<212>  PRT
<213>  Homo sapiens

<400>  2

Ser Leu Gly Glu Gln Gln Tyr Ser Val 
1               5                   

<210>  3
<211>  9
<212>  PRT
<213>  Homo sapiens

<400>  3

Cys Met Thr Trp Asn Gln Met Asn Leu 
1               5                   

<210>  4
<211>  9
<212>  PRT

1



<213>  Homo sapiens

<400>  4

Cys Tyr Thr Trp Asn Gln Met Asn Leu 
1               5                   

<210>  5
<211>  544
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  CD19-CAR

<400>  5

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly 
1               5                   10                  15      

Ala His Ser Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala 
            20                  25                  30          

Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile 
        35                  40                  45              

Ser Lys Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys 
    50                  55                  60                  

Leu Leu Ile Tyr His Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg 
65                  70                  75                  80  

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn 
                85                  90                  95      

Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr 
            100                 105                 110         

Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Gly Gly 
        115                 120                 125             

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Lys 
    130                 135                 140                 

Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln Ser Leu Ser 
145                 150                 155                 160 

2



Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp Tyr Gly Val Ser 
                165                 170                 175     

Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp Leu Gly Val Ile 
            180                 185                 190         

Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser Arg Leu 
        195                 200                 205             

Thr Ile Ile Lys Asp Asn Ser Lys Ser Gln Val Phe Leu Lys Met Asn 
    210                 215                 220                 

Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala Lys His Tyr 
225                 230                 235                 240 

Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser 
                245                 250                 255     

Val Thr Val Ser Ser Phe Val Pro Val Phe Leu Pro Ala Lys Pro Thr 
            260                 265                 270         

Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser 
        275                 280                 285             

Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly 
    290                 295                 300                 

Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp 
305                 310                 315                 320 

Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile 
                325                 330                 335     

Thr Leu Tyr Cys Asn His Arg Asn Arg Ser Lys Arg Ser Arg Leu Leu 
            340                 345                 350         

His Ser Asp Tyr Met Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg 
        355                 360                 365             

Lys His Tyr Gln Pro Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg 
    370                 375                 380                 

Ser Arg Phe Ser Val Val Lys Arg Gly Arg Lys Lys Leu Leu Tyr Ile 
385                 390                 395                 400 

3



Phe Lys Gln Pro Phe Met Arg Pro Val Gln Thr Thr Gln Glu Glu Asp 
                405                 410                 415     

Gly Cys Ser Cys Arg Phe Pro Glu Glu Glu Glu Gly Gly Cys Glu Leu 
            420                 425                 430         

Arg Val Lys Phe Ser Arg Ser Ala Asp Ala Pro Ala Tyr Gln Gln Gly 
        435                 440                 445             

Gln Asn Gln Leu Tyr Asn Glu Leu Asn Leu Gly Arg Arg Glu Glu Tyr 
    450                 455                 460                 

Asp Val Leu Asp Lys Arg Arg Gly Arg Asp Pro Glu Met Gly Gly Lys 
465                 470                 475                 480 

Pro Arg Arg Lys Asn Pro Gln Glu Gly Leu Tyr Asn Glu Leu Gln Lys 
                485                 490                 495     

Asp Lys Met Ala Glu Ala Tyr Ser Glu Ile Gly Met Lys Gly Glu Arg 
            500                 505                 510         

Arg Arg Gly Lys Gly His Asp Gly Leu Tyr Gln Gly Leu Ser Thr Ala 
        515                 520                 525             

Thr Lys Asp Thr Tyr Asp Ala Leu His Met Gln Ala Leu Pro Pro Arg 
    530                 535                 540                 

<210>  6
<211>  87
<212>  PRT
<213>  Homo sapiens

<400>  6

His Thr Asn Asn Lys Ile Glu Lys Ile Tyr Ile Met Lys Ala Asp Thr 
1               5                   10                  15      

Val Ile Val Gly Thr Val Lys Ala Glu Leu Pro Glu Gly Arg Gly Leu 
            20                  25                  30          

Ala Gly Pro Ala Glu Pro Glu Leu Glu Glu Glu Leu Glu Ala Asp His 
        35                  40                  45              

Thr Pro His Tyr Pro Glu Gln Glu Thr Glu Pro Pro Leu Gly Ser Cys 

4



    50                  55                  60                  

Ser Asp Val Met Leu Ser Val Glu Glu Glu Gly Lys Glu Asp Pro Leu 
65                  70                  75                  80  

Pro Thr Ala Ala Ser Gly Lys 
                85          

<210>  7
<211>  965
<212>  PRT
<213>  Artificial Sequence

<220>
<223>  CD19-CAR(CD8-CD28-CD30-CD3z)

<400>  7

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu Val Ala Ala Ala Thr Gly 
1               5                   10                  15      

Ala His Ser Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala 
            20                  25                  30          

Ser Leu Gly Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile 
        35                  40                  45              

Ser Lys Tyr Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys 
    50                  55                  60                  

Leu Leu Ile Tyr His Thr Ser Arg Leu His Ser Gly Val Pro Ser Arg 
65                  70                  75                  80  

Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn 
                85                  90                  95      

Leu Glu Gln Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr 
            100                 105                 110         

Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu Ile Thr Gly Gly 
        115                 120                 125             

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Glu Val Lys 
    130                 135                 140                 

Leu Gln Glu Ser Gly Pro Gly Leu Val Ala Pro Ser Gln Ser Leu Ser 

5



145                 150                 155                 160 

Val Thr Cys Thr Val Ser Gly Val Ser Leu Pro Asp Tyr Gly Val Ser 
                165                 170                 175     

Trp Ile Arg Gln Pro Pro Arg Lys Gly Leu Glu Trp Leu Gly Val Ile 
            180                 185                 190         

Trp Gly Ser Glu Thr Thr Tyr Tyr Asn Ser Ala Leu Lys Ser Arg Leu 
        195                 200                 205             

Thr Ile Ile Lys Asp Asn Ser Lys Ser Gln Val Phe Leu Lys Met Asn 
    210                 215                 220                 

Ser Leu Gln Thr Asp Asp Thr Ala Ile Tyr Tyr Cys Ala Lys His Tyr 
225                 230                 235                 240 

Tyr Tyr Gly Gly Ser Tyr Ala Met Asp Tyr Trp Gly Gln Gly Thr Ser 
                245                 250                 255     

Val Thr Val Ser Ser Phe Val Pro Val Phe Leu Pro Ala Lys Pro Thr 
            260                 265                 270         

Thr Thr Pro Ala Pro Arg Pro Pro Thr Pro Ala Pro Thr Ile Ala Ser 
        275                 280                 285             

Gln Pro Leu Ser Leu Arg Pro Glu Ala Cys Arg Pro Ala Ala Gly Gly 
    290                 295                 300                 

Ala Val His Thr Arg Gly Leu Asp Phe Ala Cys Asp Ile Tyr Ile Trp 
305                 310                 315                 320 

Ala Pro Leu Ala Gly Thr Cys Gly Val Leu Leu Leu Ser Leu Val Ile 
                325                 330                 335     

Thr Leu Tyr Cys Asn His Arg Asn Arg Ser Lys Arg Ser Arg Leu Leu 
            340                 345                 350         

His Ser Asp Tyr Met Asn Met Thr Pro Arg Arg Pro Gly Pro Thr Arg 
        355                 360                 365             

Lys His Tyr Gln Pro Tyr Ala Pro Pro Arg Asp Phe Ala Ala Tyr Arg 
    370                 375                 380                 

6



Ser His Thr Asn Asn Lys Ile Glu Lys Ile Tyr Ile Met Lys Ala Asp 
385                 390                 395                 400 

Thr Val Ile Val Gly Thr Val Lys Ala Glu Leu Pro Glu Gly Arg Gly 
                405                 410                 415     

Leu Ala Gly Pro Ala Glu Pro Glu Leu Glu Glu Glu Leu Glu Ala Asp 
            420                 425                 430         

His Thr Pro His Tyr Pro Glu Gln Glu Thr Glu Pro Pro Leu Gly Ser 
        435                 440                 445             

Cys Ser Asp Val Met Leu Ser Val Glu Glu Glu Gly Lys Glu Asp Pro 
    450                 455                 460                 

Leu Pro Thr Ala Ala Ser Gly Lys Arg Val Lys Phe Ser Arg Ser Ala 
465                 470                 475                 480 

Asp Ala Pro Ala Tyr Gln Gln Gly Gln Asn Gln Leu Tyr Asn Glu Leu 
                485                 490                 495     

Asn Leu Gly Arg Arg Glu Glu Tyr Asp Val Leu Asp Lys Arg Arg Gly 
            500                 505                 510         

Arg Asp Pro Glu Met Gly Gly Lys Pro Arg Arg Lys Asn Pro Gln Glu 
        515                 520                 525             

Gly Leu Tyr Asn Glu Leu Gln Lys Asp Lys Met Ala Glu Ala Tyr Ser 
    530                 535                 540                 

Glu Ile Gly Met Lys Gly Glu Arg Arg Arg Gly Lys Gly His Asp Gly 
545                 550                 555                 560 

Leu Tyr Gln Gly Leu Ser Thr Ala Thr Lys Asp Thr Tyr Asp Ala Leu 
                565                 570                 575     

His Met Gln Ala Leu Pro Pro Arg Leu Glu Gly Gly Gly Glu Gly Arg 
            580                 585                 590         

Gly Ser Leu Leu Thr Cys Gly Asp Val Glu Glu Asn Pro Gly Pro Arg 
        595                 600                 605             

Met Leu Leu Leu Val Thr Ser Leu Leu Leu Cys Glu Leu Pro His Pro 

7



    610                 615                 620                 

Ala Phe Leu Leu Ile Pro Arg Lys Val Cys Asn Gly Ile Gly Ile Gly 
625                 630                 635                 640 

Glu Phe Lys Asp Ser Leu Ser Ile Asn Ala Thr Asn Ile Lys His Phe 
                645                 650                 655     

Lys Asn Cys Thr Ser Ile Ser Gly Asp Leu His Ile Leu Pro Val Ala 
            660                 665                 670         

Phe Arg Gly Asp Ser Phe Thr His Thr Pro Pro Leu Asp Pro Gln Glu 
        675                 680                 685             

Leu Asp Ile Leu Lys Thr Val Lys Glu Ile Thr Gly Phe Leu Leu Ile 
    690                 695                 700                 

Gln Ala Trp Pro Glu Asn Arg Thr Asp Leu His Ala Phe Glu Asn Leu 
705                 710                 715                 720 

Glu Ile Ile Arg Gly Arg Thr Lys Gln His Gly Gln Phe Ser Leu Ala 
                725                 730                 735     

Val Val Ser Leu Asn Ile Thr Ser Leu Gly Leu Arg Ser Leu Lys Glu 
            740                 745                 750         

Ile Ser Asp Gly Asp Val Ile Ile Ser Gly Asn Lys Asn Leu Cys Tyr 
        755                 760                 765             

Ala Asn Thr Ile Asn Trp Lys Lys Leu Phe Gly Thr Ser Gly Gln Lys 
    770                 775                 780                 

Thr Lys Ile Ile Ser Asn Arg Gly Glu Asn Ser Cys Lys Ala Thr Gly 
785                 790                 795                 800 

Gln Val Cys His Ala Leu Cys Ser Pro Glu Gly Cys Trp Gly Pro Glu 
                805                 810                 815     

Pro Arg Asp Cys Val Ser Cys Arg Asn Val Ser Arg Gly Arg Glu Cys 
            820                 825                 830         

Val Asp Lys Cys Asn Leu Leu Glu Gly Glu Pro Arg Glu Phe Val Glu 
        835                 840                 845             

8



Asn Ser Glu Cys Ile Gln Cys His Pro Glu Cys Leu Pro Gln Ala Met 
    850                 855                 860                 

Asn Ile Thr Cys Thr Gly Arg Gly Pro Asp Asn Cys Ile Gln Cys Ala 
865                 870                 875                 880 

His Tyr Ile Asp Gly Pro His Cys Val Lys Thr Cys Pro Ala Gly Val 
                885                 890                 895     

Met Gly Glu Asn Asn Thr Leu Val Trp Lys Tyr Ala Asp Ala Gly His 
            900                 905                 910         

Val Cys His Leu Cys His Pro Asn Cys Thr Tyr Gly Cys Thr Gly Pro 
        915                 920                 925             

Gly Leu Glu Gly Cys Pro Thr Asn Gly Pro Lys Ile Pro Ser Ile Ala 
    930                 935                 940                 

Thr Gly Met Val Gly Ala Leu Leu Leu Leu Leu Val Val Ala Leu Gly 
945                 950                 955                 960 

Ile Gly Leu Phe Met 
                965 

<210>  8
<211>  400
<212>  PRT
<213>  Homo sapiens

<400>  8

Met Tyr Arg Met Gln Leu Leu Ser Cys Ile Ala Leu Ser Leu Ala Leu 
1               5                   10                  15      

Val Thr Asn Ser Ala Thr Ser Asn Trp Val Asn Val Ile Ser Asp Leu 
            20                  25                  30          

Lys Lys Ile Glu Asp Leu Ile Gln Ser Met His Ile Asp Ala Thr Leu 
        35                  40                  45              

Tyr Thr Glu Ser Asp Val His Pro Ser Cys Lys Val Thr Ala Met Lys 
    50                  55                  60                  

Cys Phe Leu Leu Glu Leu Gln Val Ile Ser Leu Glu Ser Gly Asp Ala 
65                  70                  75                  80  

9



Ser Ile His Asp Thr Val Glu Asn Leu Ile Ile Leu Ala Asn Asn Ser 
                85                  90                  95      

Leu Ser Ser Asn Gly Asn Val Thr Glu Ser Gly Cys Lys Glu Cys Glu 
            100                 105                 110         

Glu Leu Glu Glu Lys Asn Ile Lys Glu Phe Leu Gln Ser Phe Val His 
        115                 120                 125             

Ile Val Gln Met Phe Ile Asn Thr Ser Ser Gly Gly Gly Ser Gly Gly 
    130                 135                 140                 

Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly 
145                 150                 155                 160 

Ser Leu Gln Ile Thr Cys Pro Pro Pro Met Ser Val Glu His Ala Asp 
                165                 170                 175     

Ile Trp Val Lys Ser Tyr Ser Leu Tyr Ser Arg Glu Arg Tyr Ile Cys 
            180                 185                 190         

Asn Ser Gly Phe Lys Arg Lys Ala Gly Thr Ser Ser Leu Thr Glu Cys 
        195                 200                 205             

Val Leu Asn Lys Ala Thr Asn Val Ala His Trp Thr Thr Pro Ser Leu 
    210                 215                 220                 

Lys Cys Ile Arg Asp Pro Ala Leu Val His Gln Arg Pro Ala Pro Pro 
225                 230                 235                 240 

Ser Thr Val Thr Thr Ala Gly Val Thr Pro Gln Pro Glu Ser Leu Ser 
                245                 250                 255     

Pro Ser Gly Lys Glu Pro Ala Ala Ser Ser Pro Ser Ser Asn Asn Thr 
            260                 265                 270         

Ala Ala Thr Thr Ala Ala Ile Val Pro Gly Ser Gln Leu Met Pro Ser 
        275                 280                 285             

Lys Ser Pro Ser Thr Gly Thr Thr Glu Ile Ser Ser His Glu Ser Ser 
    290                 295                 300                 

10



His Gly Thr Pro Ser Gln Thr Thr Ala Lys Asn Trp Glu Leu Thr Ala 
305                 310                 315                 320 

Ser Ala Ser His Gln Pro Pro Gly Val Tyr Pro Gln Gly His Ser Asp 
                325                 330                 335     

Thr Thr Val Ala Ile Ser Thr Ser Thr Val Leu Leu Cys Gly Leu Ser 
            340                 345                 350         

Ala Val Ser Leu Leu Ala Cys Tyr Leu Lys Ser Arg Gln Thr Pro Pro 
        355                 360                 365             

Leu Ala Ser Val Glu Met Glu Ala Met Glu Ala Leu Pro Val Thr Trp 
    370                 375                 380                 

Gly Thr Ser Ser Arg Asp Glu Asp Leu Glu Asn Cys Ser His His Leu 
385                 390                 395                 400 

<210>  9
<211>  5
<212>  PRT
<213>  Mus musculus

<400>  9

Arg Tyr Thr Met His 
1               5   

<210>  10
<211>  17
<212>  PRT
<213>  Mus musculus

<400>  10

Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe Lys 
1               5                   10                  15      

Asp 
    

<210>  11
<211>  10
<212>  PRT
<213>  Mus musculus

<400>  11

Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr 

11



1               5                   10  

<210>  12
<211>  10
<212>  PRT
<213>  Mus musculus

<400>  12

Ser Ala Ser Ser Ser Val Ser Tyr Met Asn 
1               5                   10  

<210>  13
<211>  7
<212>  PRT
<213>  Mus musculus

<400>  13

Asp Thr Ser Lys Leu Ala Ser 
1               5           

<210>  14
<211>  9
<212>  PRT
<213>  Mus musculus

<400>  14

Gln Gln Trp Ser Ser Asn Pro Phe Thr 
1               5                   

<210>  15
<211>  10
<212>  PRT
<213>  Mus musculus

<400>  15

Gly Tyr Ser Phe Thr Gly Tyr Thr Met Asn 
1               5                   10  

<210>  16
<211>  10
<212>  PRT
<213>  Mus musculus

<400>  16

Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr 
1               5                   10  

12



<210>  17
<211>  13
<212>  PRT
<213>  Mus musculus

<400>  17

Ser Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val 
1               5                   10              

<210>  18
<211>  11
<212>  PRT
<213>  Mus musculus

<400>  18

Arg Ala Ser Gln Asp Ile Arg Asn Tyr Leu Asn 
1               5                   10      

<210>  19
<211>  7
<212>  PRT
<213>  Mus musculus

<400>  19

Tyr Thr Ser Arg Leu His Ser 
1               5           

<210>  20
<211>  9
<212>  PRT
<213>  Mus musculus

<400>  20

Gln Gln Gly Asn Thr Leu Pro Trp Thr 
1               5                   

<210>  21
<211>  119
<212>  PRT
<213>  Mus musculus

<400>  21

Gln Val Gln Leu Gln Glu Ser Gly Ala Glu Leu Ala Arg Pro Gly Ala 
1               5                   10                  15      

Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Arg Tyr 
            20                  25                  30          

13



Thr Met His Trp Val Lys Gln Arg Pro Gly Gln Gly Leu Glu Trp Ile 
        35                  40                  45              

Gly Tyr Ile Asn Pro Ser Arg Gly Tyr Thr Asn Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Lys Ala Thr Leu Thr Thr Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Gln Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Tyr Tyr Asp Asp His Tyr Cys Leu Asp Tyr Trp Gly Gln Gly 
            100                 105                 110         

Thr Thr Leu Thr Val Ser Ser 
        115                 

<210>  22
<211>  107
<212>  PRT
<213>  Mus musculus

<400>  22

Gln Ile Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Pro Gly 
1               5                   10                  15      

Glu Lys Val Thr Met Thr Cys Ser Ala Ser Ser Ser Val Ser Tyr Met 
            20                  25                  30          

Asn Trp Tyr Gln Gln Lys Ser Gly Thr Ser Pro Lys Arg Trp Ile Tyr 
        35                  40                  45              

Asp Thr Ser Lys Leu Ala Ser Gly Val Pro Ala His Phe Arg Gly Ser 
    50                  55                  60                  

Gly Ser Gly Thr Ser Tyr Ser Leu Thr Ile Ser Gly Met Glu Ala Glu 
65                  70                  75                  80  

Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Trp Ser Ser Asn Pro Phe Thr 
                85                  90                  95      

Phe Gly Ser Gly Thr Lys Leu Glu Ile Asn Arg 
            100                 105         

14



<210>  23
<211>  122
<212>  PRT
<213>  Mus musculus

<400>  23

Glu Val Gln Leu Gln Gln Ser Gly Pro Glu Leu Val Lys Pro Gly Ala 
1               5                   10                  15      

Ser Met Lys Ile Ser Cys Lys Ala Ser Gly Tyr Ser Phe Thr Gly Tyr 
            20                  25                  30          

Thr Met Asn Trp Val Lys Gln Ser His Gly Lys Asn Leu Glu Trp Met 
        35                  40                  45              

Gly Leu Ile Asn Pro Tyr Lys Gly Val Ser Thr Tyr Asn Gln Lys Phe 
    50                  55                  60                  

Lys Asp Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr 
65                  70                  75                  80  

Met Glu Leu Leu Ser Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys 
                85                  90                  95      

Ala Arg Ser Gly Tyr Tyr Gly Asp Ser Asp Trp Tyr Phe Asp Val Trp 
            100                 105                 110         

Gly Ala Gly Thr Thr Val Thr Val Ser Ser 
        115                 120         

<210>  24
<211>  109
<212>  PRT
<213>  Mus musculus

<400>  24

Asp Ile Gln Met Thr Gln Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly 
1               5                   10                  15      

Asp Arg Val Thr Ile Ser Cys Arg Ala Ser Gln Asp Ile Arg Asn Tyr 
            20                  25                  30          

Leu Asn Trp Tyr Gln Gln Lys Pro Asp Gly Thr Val Lys Leu Leu Ile 
        35                  40                  45              

15



Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser Lys Phe Ser Gly 
    50                  55                  60                  

Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr Ile Ser Asn Leu Glu Gln 
65                  70                  75                  80  

Glu Asp Ile Ala Thr Tyr Phe Cys Gln Gln Gly Asn Thr Leu Pro Trp 
                85                  90                  95      

Thr Phe Ala Gly Gly Thr Lys Leu Glu Ile Lys Arg Ala 
            100                 105                 

16
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Claims 

 

1. A method for producing a CD3-positive CD197-positive T cell, 
comprising step (I) of culturing a CD3-positive T cell in the 5 

presence of a CD3/TCR complex agonist, fibronectin or RetroNectin, 
and a CD30 agonist, and step (II) of culturing the CD3-positive T 
cell cultured in step (I) in the absence of a CD3/TCR complex agonist 
and fibronectin and RetroNectin, and in the presence of a CD30 
agonist.   10 

 
2. The method according to claim 1, wherein the CD3-positive T cell 
is derived from a pluripotent stem cell.   
 
3. The method according to claim 2, wherein the pluripotent stem cell 15 

is an iPS cell.   
 
4. The method according to any one of claims 1 to 3, wherein the CD3-
positive T cell is a chimeric antigen receptor-expressing CD3-
positive T cell.   20 

 
5. The method according to any one of claims 1 to 4, wherein the CD3-
positive T cell is a CD3-positive CD8-positive T cell.   
 
6. The method according to claim 5, wherein the CD3-positive CD8-25 

positive T cell is a CD3-positive CD8-positive CD4-negative T cell.   
 
7. The method according to any one of claims 1 to 6, wherein the CD3-
positive T cell is a γTCR-positive and/or δTCR-positive T cell.   
 30 

8. The method according to any one of claims 1 to 7, wherein the 
CD3/TCR complex agonist is a CD3 agonist and/or a TCR agonist.   
 
9. The method according to claim 8, wherein the CD3 agonist is an 
anti-CD3 agonist antibody or a binding fragment thereof.   35 

 
10. The method according to claim 9, wherein the anti-CD3 agonist 
antibody or a binding fragment thereof is an anti-CD3 agonist 
antibody or a binding fragment thereof produced from UCHT1 clone.   
 40 

11. The method according to claim 8, wherein the TCR agonist is at 
least one selected from the group consisting of an anti-TCR antibody 
or a binding fragment thereof, an HLA/peptide complex or a multimer 
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thereof, and an HLA/superantigen complex or a multimer thereof.   
 
12. The method according to claim 9 or 10, wherein the anti-CD3 
agonist antibody or a binding fragment thereof is immobilized on a 
culture container.   5 

 
13. The method according to claim 12, wherein the anti-CD3 agonist 
antibody or a binding fragment thereof is immobilized by contacting 1 
ng/ml - 50000 ng/ml of the anti-CD3 agonist antibody or a binding 
fragment thereof with the culture container.   10 

 
14. The method according to any one of claims 1 to 13, wherein the 
RetroNectin is immobilized on the culture container.   
 
15. The method according to claim 14, wherein the RetroNectin is 15 

immobilized by contacting 1 - 150 μg/mL of the RetroNectin with the 
culture container.   
 
16. The method according to any one of claims 1 to 15, wherein the 
CD30 agonist is at least one selected from the group consisting of an 20 

anti-CD30 agonist antibody or a binding fragment thereof and a CD30 
ligand or a binding fragment thereof.   
 
17. The method according to claim 16, wherein the anti-CD30 agonist 
antibody or a binding fragment thereof is contained in a medium.   25 

 
18. The method according to claim 17, wherein a concentration of the 
anti-CD30 agonist antibody or a binding fragment thereof in the 
medium of 1 ng/ml - 1000 ng/ml.   
 30 

19. The method according to claim 17 or 18, wherein the medium 
comprises at least one selected from IL-7, IL-15, IL-18 and IL-21.   
 
20. The method according to claim 19, wherein the medium comprises 
IL-7, IL-15, IL-18 and IL-21.   35 

 
21. The method according to claim 19 or 20, wherein the medium 
further comprises TL1A and/or IL-12.   
 
22. A method for expansion culture of a CD3-positive CD197-positive T 40 

cell, comprising a step (I) of culturing a CD3-positive T cell in the 
presence of a CD3/TCR complex agonist, fibronectin or RetroNectin, 
and a CD30 agonist, and step (II) of culturing the CD3-positive T 
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cell cultured in step (I) in the absence of a CD3/TCR complex agonist 
and fibronectin and RetroNectin, and in the presence of a CD30 
agonist.   


